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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for mass- 
producing a semiconductor particulate while suppressing, in advance, 
an unfavorable reaction before the semiconductor raw material is 
charged into a reaction vessel. 

SOLUTION: This method is characterized in that a compound 
semiconductor superfine particulate is produced by a hot soap 
process while independently feeding a raw material including the 
elements of the 1 1th to 13th group in the periodic table and that 
including the elements of the 15th to 17th group into a tubular flow 
reactor. 
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rum #*fw*w«Rj&#fc as na©sj* l < 
M«*©^i i~i 3as©7c*t:-&^r+aimfc*i 5 

~1 7*©5c**^^SJSW«rail3kbTfitjS«t«|& 




[#fFlf*«fSffl] 

[«** 1 1 * y h y-^Btfc J; 5 fc6**N*ftttlfc 

JB«*©*1 1-1 3i£<©^*«r*#1-SJSB|Sri:*l 5 
-1 7^7c*$r#*-r5^^3SliEbTK^^^ 

[ft** 2 ] » 1 1 ~ 1 3 *7c#4r-&*rt-<5 JWI-Sr, 

[it** 3 ] Effitt#BMt-fr*B tIii-13 Sstc* 

trMrt'SiiWifc^toart'U #e>*ufcaw*i:*i 
5~i 7f^tr£#i-6j»*fc»ai-«ii#s(2e 

[ft** 4] ^#aiS«^a^ #1 1-1 7HEffc** 
^, SSI 3-1 5S^-&*¥*#«l»tt^*>fe]Btf'*T,« 

lit** 5 ] $ 1 1 - 1 3 m^zm*^ ^-tz mm t , 20 

*1 5~l 7«S*Sr&*t-*J)R5W©ft*&it*S:aiL, 
T^{fc * tf 5Bf#« i~4 ©v^i**ti»te«©fl:^«* 

[it** e j y-ymiz ± d ftft4fe¥*ffiBiit 
*©mi i~i zm<z>7m&%^~rz>ffi®t, m 5- 

[0 0 0 1] 
[0 0 0 2] 
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ITOflt =■ HJffi^ TVffli (N a n o c r y 
s t a 1 s ) , ~)~/%£r?- (Nanoparticle 
s) , tVSiffKyh (Quantum Dot)f 

[0 0 0 3] tJ63tE, ^#Jlffi^^ttfc*tfTflE©;6r8c 

(a) ^fc*-^e**^H£fc£mCVDjg^) 

fc*f(tt©^*WHl» : f39 s »6*t*!9 | » **y^^ 

t UT#^S-ffi9E5»5-feA'iai±<oaf*(c#5*»Stl!iS: 

6 (£AT, »?*>Hfetff*) „ WitrXB. S. Zou 
P>; Int. J. Quant. Chem. , 7 2i, 4 
39-4 50 (199 9) \£l$%£tlX^ 

(cftAb-Ci|s3»ft«fffi^Jt*-a:5*ft (KIT, *yl> 

T^feiPFJp) c W*.**C. B. Murrayb; 
J. Am. Chem. Soc. , 115^8 7 0 6-8 

7 1 5 (1 9 9 3) fc«ft$*t"-CV>5*atT?&5. 

[0 0 0 4] lot, tfflB (b) Xit (c) (D^S^it 

mtmm (a) 0*8^:70***5 ^isb^cs 

[000 5] ¥*ftURKE?* ( c ) ©* >y h y-^fe 
T?iBfr*-5»^, j^^fflV%5M»So^l 1-131 
5n3$i£|gl 5-1 7«CT*©»JtlC±oT»3tM* J WK 

^-•w^m^ t v ^ fc'l4©as|gf t-f- ^ . l a» L ft # fc * 

y hy—^-e^luifiOOC. B, Murray?); J. 
Am. Chem. Soc. , 115^8 706-8 7 1 

5 (1993) tdfg^ ^ nx v ^ s fimnm \- 

-fb^tl^*ff©mi 1-1 3R3£*Sr-&*i-5iS( 
«■ («T, l^©5|£fti5§IB-rS) 5-1 7^7c^ 

Sr-^*i-5JS» («T, »ttWi|Brt»8Ei-S) 



(3) 

3 

[0006] &b\c, v-7m*m$k<o%&te& 
mgttmi-^m&iamffiyj ywcmmmzmtkhx io 

Llk?mM&£.Z.X^Z> a ' 

[0 0 0 7] US 6, 179, 912 Bl (Bio 
Crystal Ltd. ) B, h V— T'feSr 

lO 0 0 8] 20 
[0 0 0 9] 

loo 1 01 mhxsmtt. *yhy-/sfc±5ft* 

jfclc&vvc, JI»ig©01 1~1 3K©7c*Sr^^rt-5 
IRJrf 15~1 7iJ|O5c*fc*fr#-5J10(4S:»iLT 

[0011] 

3TM!^^©^lt LTH\ (IV) (S n 

O* ) „ mm (II, IV) (Sn (II) Sn (IV) 

s 3 ) „ mm (iv) (sns, ) , mtm (11) cs 

nS) , -fevyjM (II) (SnSe) , TVWWfcS 
(II) (SnTe) , (PbS) „ ±U>fc$& 

(P b S e ) , 7VWl*ffc$& (P b T e ) ^©Jlffl^ 1 

(BN) , y^*^# (BP) , fflrfbSs** (BA 50 
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s) „ mtTsU*~$& (A IN) , y>-fbT;U5-? 
A (A1P) , Wffl.T*%-trA (AlAs) , 7Vf 
^{bTA-S^A (Al Sb) % StfttffyfrA (Ga 
N) , yvft^y^A (GaP) , 8t^y>>A (Ga 
As) % 7Vf*yft^!)?A (GaSb) , ift-f^ 
i?!7A (InN) , DWMy-^A (InP) 
-f^i^A (InAs) , T^^^tY^^^A (I 

nsb) mvmmmm simmkmmAmi sm^m 

kv>\Y&m CfcmWte&^xiiMi 3-1 5§ft^i^ 

^fttffc-fS) % gkfb7VV<$-£A (Ah S» ) , -fe 
U^bT/U$-?A (Ah Se, ) , m&f l J$J> 

(Ga, S 3 ) 4 -feVV-ft^y^A (Ge 2 Se. ), 
-r/WWb^y^A (Ga, Te» ) , Wfcf^SrA 

(In. Oi ) , fifit-fb-f ^v^A (In, Sj ) , 
^W^'^iJA (Ins Se, ) , f;WWt^>^!?A 

(In, Te s ) ^©jUi!*Sgi 3M7c$lkmMmmi 
6«55*fc©ft^* % m-fb^y *A (I) (TIC 

i) , jMb^y^A (i) (TiBt) , aiwb^y* 

A (I) (Tl I) *©«»*SSl 3«e?c5l¥tjaJ!IIStSr 

i immk<D\^m, mm® (zno) , ttfcagft 

(ZnS) , •feU'Vftffift (ZnSe) „ f/VM^Wk 
(ZnTe) 4 BWfc#K3*A (C d O) „ #Hb# K5 
#A (CdS) , tvyftA K5 £A (CdSe) , x 
AvWtAKS^A (CdTe) , SftfbzkH (HgS) , 
* l^>"ffc*« (HgSe) „ 7VWWbk« (HgTe) 

% &mm\zis^Ti$mi 2-1 awHbM/p&mtm 

•fZ>) s mcr-y^-y (ill) (sbi S 3 ) , twy 
-fbT^^V (III) (Sb, Se, ) , TVWWbTi-' 
^> (III) (Sb, Te,) ( (III) 
(Bis S 3 ) , •feV'^btrjX-v^ (HI) (Bi, s 
e 3 ) x/WKbtf^-v^ (III) (Bis Te, ) ^© 

n aseh 1 5 M^m k mnttm 1 6 mym t ©ft^*, 

®{b^ (I) (Cu, O) «oj!8l$5gi ift?g£&J3l 
MMIi 6fli3G*£©fl;£4k jftjbfll (I) (cue 

l),*{b^(I) (CuBr) , 3>?fti (I) (C 

u i ) % 3 r^biS (A g i ) s S{b^ (a g c 1 ) , * 

-JbiS (A g B r ) ^©Jl$*Sll lMTcmkffiM&M I 

iWat^k<D\\&%!) vmmz.-&\^x\m\ 1-17* 

ffc-frttsNStfriatt-S) > BMfc-y^ (II) (Ni 

o) m<nmmm\ omjmtmmmi 6^55^^© 

ib&tos «Mb=»^uh (11) (coo) % swca/^b 

(II) (CoS) ^©^«*^9^7C^t©JS»l3»^l 
6^7C^t©{b-&tl, iWtHft (Fe, O. ) , fcfb 
ft (II) (F e S) ^©^JBS^8^jcSf t^S8^1 

em^mk^tt-m. (id (Mno « 

mi*)) (iv) (M0S2 ) , mikfyyx'r-y 

(iv) (wo, ) ^<Dmm^6m%mkmm^mi 6 

mxmkWk&tov mes*r?tr* (ID (vo) , A 
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QW&VJ» (II) (V0 2 ) , 9 & (V) 

TtmtiDik&m, mt^w (Tio* , ti. Os % 

g s) , (Mgse) %><vmmm 

(II) ?aA (III) (CdCr. ) „ tt/ 
Wfc#K?£A (II) ^oJs (III) (CdCrs Se, 
) % (II) ^BA (III) (CuCr, S,), 10 

^WWrtM. (II) (III) (HgCrs Se 

(B a T i Os )^S^(ff)n5. 

10 0 12] _H£Ufcfln*t>4*fc, Ag If©ll 1- 
1 7»^fttl#:, CdSe s CdS, ZnS, Zn 
SefOll2-16ift^^ InAs, In 
Pf ©f 1 3-1 SM^^SrifrttSM 

»tt, I U P A CftHWb^A* )5!c 1 9 9 0 ^ftfWfcft 5 
^COt-f^o 20 

7VHfJrA x X7Hr$rA % a-ct^A^i 
^ t it, '&vtt% 4 5 !«i«n mHtfe 1 0 n mSS 

[0 0 14] tt^*fiWtt J f-<o»ifitfflv>fe*i, 
[0 0 15] A»i»5*l-T-»Blc:filfiP*it5*aW£^-l:* 

SMatt#»Mfc^*Sr*tfiN»*««tt : f't'^ »#1~9 

<«*«wiM*tt'<-f zs?m 50 
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®W^<05mte*fc¥fo&fe&<D&-?tfr$. L < (4 5 ~ 8 
0*4%, S(£jft£L<t41 0-7 0fift%, *t>»* 

U< 141 5-6 o**%«a-ca>s. S£*aws^** 

fflfc&Sfi^BMil*'*:? HA- ( I R) 4»«BftS8;*i* (NM 

r) h^»fo#t>n5. 

[0 0 16] *35WOJfS3S*acKJ: OW&atS^flKfcB 

»^©*#£{4, (tem) -cauk 

^Wf^fiiitt, Ifl~20nm, &£L<f4 
1. 5~1 5 nm, Hl^ftL< I42~l 2 nm, ft<fe 
£f]£L<{42. 5-10nm§Si45. 

[0 0 17] iNW«M»«[^©Jtfa*t± o±"f 5* 

«8ffiff<W»*Xi»|Hl*f, 5E#&*T> fc£V>f4XA 
F S (X— ray absorption fine 
structure) t£ ±-57E^*f ilS^HElUlM^ 

[&fe£*] a^S^flgBWsK^wilS^^B:, ffitt 

fiKiOoMltM (%) T'&j£$ft, i«H«*t/>* 
v>Kif*ft©** § fls »o tcMW&^X* h 5> Z. i Sr*U 

ISilffi^ ©«Dft»*»±, 5 %6Ub 3 0 

3 0%£(±fc*i, «*tf3t^*y#»i:UTflIffl-t-5» 

ft t.»* L < {4 1 0 %£Lh 1 5 %7fe^-C'fc 5 0 
[0018] © 

t*S© J; 5 itcttWKb^l/ ^ix§ 0 lottos 

3 0 CUT. *3g9i©*y hy-^»fc±5JBifift4r»i£ 
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[0019] [* y h y—ymi & v v v—zfm±, ¥ 

s, frfr%m&m^b&&i&A<Dm&<o&i&m£%m 

* l < ^mi-r s s ftT, zmim&tticmmtflmh 

frs„ frfr&wmLmm\\&®&, ^mwm^w/SLv 
x^&tt^m^m^^mm^yk^x^mt^-^ 

o t soap) &kmSKZ>* 

roo2o] i*yy y-^mz&m ztiz^mm. 

m&tftux-mftxhthittv'ii vx& < , ■& 
m\c^cxm^^mmm<ommhi,x i bm^£\\ & 

[oo2i] ik-B-m^mtiwmi i ~ 1 3m^mh lt 

So 

[0 0 2 2] it^m^mW^m 5-1 7 Sot* 

* (hV t^i-i/VM TJ^»m<OhV 

[0 02 3] fc^^ftffi^&^tr^lPJl©^ h V 

in~i 3^*cd^i 5~i 7m^m^Mi-?>^ 

itit, ilfO. 5-5, ^L<tt0. 8-3, 
£L<!±0. 9-2. »ft 
S^iEttTC^^Ifc* (m47C*/Ett7C^) Sri. 1 
«£Lk h i"5 r £ lc J; !? , ¥£#»*^±©@a{5»* 
£r#<-fS;: £#st?£, £©£5 ^^©iit^^S 

[0024] i^mmm<D^^m *&m*>wmk 
5,;: xms<Dti:ij& : zix j t*ii<vmm<vim; l g *r» @ 
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«&{b£0Sfca6, ^©^4ria^^m^^t^i?) 
?l^LT$M&LTfc«fcV\ Z. Adamh; J. Am. 
Chem. Soc. , lil 8 3-1 84 (2 0 0 0) 

^tt#»fls£*i«r»r£U iSi&iCLfc£r3, «I4 
i^m 3 »*L< ^fSf^irigr^r £d^;a>£;JxT^ 

BSftt7c*«r*rJ-5J!Mi|-Sr»&^-5 £ &n n pK©Wfc@ 

[0 025] s e>t*««o|i!3£ft-ciaattRiS©jfi«p 

©f 3^7C^(CgB&LTV^S£#x.£,nT*J 

t>, mrn<om i~i 3*7£*©»©ai*ai^:#v^5 

lCteffl*ifx5*NH*lSCI4©3KT|BftLfc. Jgl 1-1 3 

mytmomi s-i 7 ^TE^^srr s ^-^it srumi- s 
^ffl-efeSo 

[00 2 6] y-7Tfefcftffl StbS Bfl&tt» 

LT«, hyy^/V^^W^ by ^^V*^7-f 

y§«MJ7/H-/v*77>r vis, Ny^/^^7^ 
40 v^v-k, hy^-^^/^x7^>-^^e/F^©by 

ft? T/V-^/vS©K#SS:^ 4 ~ i o <D h y T;u3rA-* 

»^t?*> u s ^©#fcTT?%^3S^«r5 ©-est 
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[0027] [w&tkm Eusmmtmis 100-50 

OtX JJSL<tt2 0 0-4 0 OtU S{^?*L<«2 

5 o~3 7 ox>x*h<o, m-g, ^xmm-r^ *t, 
ffig^fia^ 1 #~ 5 ntug, l < ti 3 #~ 1 & 
m, u < » 1 0 $>~ 1 0 

10 0 2 8] *s»h y-^}££f u 

ffl ufcft*w^^it^e©«±i2i*iii 1 \zm-to 

6 wz. s« 1 tp©gBsi*w«f t-a-^i 2 imu^u 3 tssp 

4 5 £gTttA55SS§ 6 SrSoTS 

^ 7 ^^5 0 r ^ xwm&^mt%m 2 f±m?« 

5 ^gfcm, ^wtoimu 8 -c^e*Bia*s:tts 

JS^7t#t^^^TJ;i f \ ft*5, MiSLfcJ;^ mi 

tm%mt&m 2 * \z^t>wmmimmw^®mm 

(b) ¥#&Mf*#y^- • • ^ttJW^f^Wx5^?f 
9 t>©|g«ft 1 0 f«S 1 1 £SoTj»tf 1 2 

1 4{£<fc 9 ^Icinff&XteftifcP £ tiT *>#M?ft v \ z t. 

< m 1 5 * ©Bturasf- 1 6 ams 1 7 zm-oxmmtf^ 

WWM 1 6 [3«ftgg 1 9 &ao-CKJE£3£7 {C#t^^^5 o 

(c) BU&X- • -E«»7ttEiSiil»ft3S*2 licit) 

6 0 fcffu ^mmntmtm^m^m^vxm 

&1r?>i%&m&& 2 8 li£R£ L*K effitt#MHfc&* 

2 i hm£jk& 1 0 , HN£fl(& 1 6 terassffft 
®M2 2t^- is-a-stu zzx-Ri&i>mi>*t£ti 

2 3 te&j£i&sfcS& 2 4 SrSEfU MffltiW 2 5 icW*. hfl 

(d) s&j&i&k- • -msxnt 2 5ttm&u&Mim 
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[0029] ssibw* y f y-7mmm\z%i^xWifa& 
fm-z><ox\ m&m* z>im<o&mjm\z£9, 

[0 0 3 0] 

JSt^ftair*, »tcia«as*^iR9, ai d r i chti 

( 1 ) *MLX<<? hA' : t i-V? h^y*— KffiKO 
HP 8 4 5 311*^ • ?TBWfc3lfi36*K-MV>-C, JSSRf- 
yy'yl'SrTtSSS 1 c m©5H-fcA'(pT?ft|j£Lfc D 

(2) : m BSKfP9faS©F 2 5 0 
O^mTt^Sl-f-^ffl^T, »fty7";vj^ftl c 

* K5 ^A^a^©*#3 6 5 nm, ffift^ KS^A 
^^-^ro^-g-3 6 6 nmt*fcofc„ 
[0 0 3 1] 1 

mm 

(i) miiom 

*:^7^>-^ixK (TOPO ; 3 9 0 g) Sr. EllE 

[00 3 2] ^?ST, <£«TA'=f V#ffl*tfiifc 

tl1tyv—7tfy?x$>\cx, m&bLXWV-n- 
^;^7^y{M99%;116. 6g)^r3 0 

T^y^/>* K5 OKft 9 9 +%) — ^rf-y#Ktt 
(1011%;2 9. Og) &$AU 3 

50 ^fe»!>at, rt**©iltfi*OTOPO't'|:7 
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[0 0 3 3] — Plflttc^a-^jy^^^fcT^ ft 
ItL-Cohy-n-^f;v^7^y (116. 6 
g) &3 0 0m 1 H^S77^3tMU ^W + i-lStt 
JS^-t UT^IM f-A&i/Asf-T V ( 1 . 4 6 g ) £ 

MiiEfofi s 

( 2 ) flEBSft: X Z>mt* K 5 57 Aj8»*frf ©JS6 io 

m i k*sv ^x^mmmmm 8 , ^#ipmse 2 0 , sjs 

'C, 3 0 0t, Rlf 3 0 OXlt-tZ, *fcSJ6»EfBWP 
#ffi^D n nM^PSIi^g2 7&6 0^i^^-t-§o 3Hft 
sKV:7°5£te#8. 9mL, jSR^V^I 8£fi#l. 

2 m l (omts^fi^fimm u mfemktz. si 

t»rtSKJ6»7rt*|J©*fi 1 fe2 2lCfH3-f-5SftS>T»TO 
p 00$ 13 Bfi^pttft^AIJWfelKtt t &Wfm t 

yaffil 0 0 OmLtaCPfc'VlClHjltZ-rSc 

(3) *Mfc# K? * 

^AtHBtt^WW-Sfca&lc, fit 
|B©SfplT*2 5rt^^7^1 OOOmUC 
p br^tfoKjSiWtH 1 3 g £r#flfc u ziftfcftflfct * y 
— ^ 4 5 m L fcgsfln L, 5 ^ISHJH^rs h , #t 66©*? 
aWfc£-A/£»WKfc»5. - ©«SWftO^«S* 3 0m 
L©>-W^P3B;2*(C^SIU 3 0 00 rpmfl5^ 

3 # LTi&if U - ©«35Wfcffi*.* * y -)V 3 
OmLfcSSftlU 5^iE#1-5fc, ^&&©#ftH%& 
£A/£8»Mfi8r#5. £ 3 OmL©^ 
^ft;WSU 3 0 0 0 r pmtl 0^iS-L>^SI 

5Sfp B m^l£Mi-5o r©J:5(-LT^8 0mgcr)3i*i 

Jt*SE«l 1 40 

1 fc*5^T* 1 (ftRA-TS, n y - n - 

tttlBfCSAU SS«#l'7 , 5m7. lmL, 
mWy? 1 8 3 . 0 m L ©^BA^-fch^WBtt 
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[0 0 3 4] 

[»«©«*] *38w©f8s*«fet±5, ¥»#aa»-fl* 
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